






















































































































































































































































































































































































































































































































TABLE I·lc 

CITY OF AUBURN 
WITHOUT PIPELINE NO. 5 

WITH WATER CONSERVATION (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service popuLation (2): 
Valley 22,168 24,560 27,138 28,976 31,000 35,600 40,017 44,433 48,849 
Lea HiL ls 2,453 3,163 3,870 4,586 5,300 6,721 8,145 9,567 10,992 
Academy 3,910 4,587 5,270 5,932 6,600 7,950 9,295 10,300 11,985 

.. _-------- .... _----------_ ... _-------_ .. ------------ .. -._--------._.-------._---------------------------------
Total 28,531 32,310 36,278 39,494 42,900 50,271 57,457 64,300 71,826 

DEMAND 
Ann. Avg. gped (3) 

Valley 198 210 210 200 189 189 189 189 189 
Lea Hit ts 77 77 100 95 90 90 90 90 90 
Academy 100 100 120 114 108 108 108 108 108 

Peak gped 
Valley 495 525 525 499 473 473 473 473 473 
Lea Hills 193 193 250 238 225 225 225 225 225 
Academy 250 250 300 285 270 270 270 270 270 

Peak/Avg. ratio (4) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Unaccounted-for % 
System avg. demand (mgd)(5) 5.0 5.9 6.7 6.9 7.0 8.2 9.3 10.4 11.5 
System peak demand (mgd)(6) 12.4 14.6 16.8 17.2 17.6 20.5 23.3 25.9 28.8 

SOURCES Well (9) 
Description (7) (8) Well (9) PL#5 (10)Well (9) Well (9) 
Capacity (mgd) 14.4 23.2 24.2 28.2 31.2 33.2 33.2 33.2 33.2 
Water rights 27.4 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 9.4 17.3 17.5 21.3 24.2 25.0 23.9 22.8 21.7 
Peak (mgd) 2.0 8.6 7.4 11.0 13.6 12.7 9.9 7.3 4.4 

=============================================================================================================== 

NOTES: 
(1) Assumes water savings of 5% in 1995, and 10% in 2000 and thereafter. 
(2) Values taken from Comprehensive Plan, pp. V*3; VI-4; VII-2. Intermediate values derived by linear extrapolation. 

There is no general agreement on population forecasts. The highest estimates from the Plan have been used. 
(3) Initial figures from plan, p. V-7; VI·8. Academy and Lea Hills shown in Plan to increase in 1990 to 120 and 

110 gpcd, respectively. 
(4) Peaking factor from Plan, pp. VI-9. 
(5) Derived by multiplying estimated population by per capita consumption rates. 
(6) Derived by multiplying avg. demands by peak/avg. ratio. 
(7) 2 wells, and 2 springs peak day, Figure IV-1 in Comprehensive Water System Plan. 
(8) 6 wells, and 2 springs combined capacity of 23.2 mgd. 
(9) CIP sequence: 

1990 • Lakeland Hills Well, 1 mgd; 1995· Well #8, 4 mgd; 2000· Well #6, 3 mgd; and 2010 • Well #7, 2 mgd. 
(10) Auburn has discussed purchase of an unquantified share of PL #5 in order to serve lea Hill by gravity, 

also to enable blending with groundwater for quality objectives (p. IV-22). No supply from Pl#5. 
Auburn could also act as a regional source by feeding pipeline #5 with groundwater. 

Sources of information: Comprehensive Water System Plan, June 1983 (Pool Engineering, Inc.); letter 2/6/87, 
Currie to Yubbena; Currie, personal communication. 
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TABLE I-ld 

CITY OF AUBURN 
WITHOUT PIPELINE NO_ 5 

WITH CONSERVATION AND INCREASE IN MULTI-FAMILY UNITS (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2): 
Valley 22,168 24,560 27,138 28,976 31,000 35,600 40,017 44,433 48,849 
Lea Hills 2,453 3,163 3,870 4,586 5,300 6,721 8,145 9,567 10,992 
Academy 3,910 4,587 5,270 5,932 6,600 7,950 9,295 10,300 11,985 

- ........ _------------ .. _---------------_.----------- .. _------------._-------------------- ... _----.---------.-. 
Total 28,531 32,310 36,278 39,494 42,900 50,271 57,457 64,300 71,826 

DEMAND 
Ann. Avg. gped (3) 

Valley 198 210 210 196 182 182 182 182 182 
Lea Hills 77 77 100 92 83 83 83 83 83 
Academy 100 100 120 110 100 100 100 100 100 

Peak gped 
vat ley 495 525 525 491 454 454 454 454 454 
Lea Hills 193 193 250 230 208 208 208 208 208 
Academy 250 250 300 276 249 249 249 249 249 

Peak/Avg_ ratio (4) 2_5 2_5 2_5 2_5 2_5 2_5 2_5 2_5 2.5 
Unaccounted-for % 
System avg. demand (mgd)(5) 5_0 5_9 6_7 6_8 6_7 7_8 8_9 9_9 11.0 
System peak demand (mgd)(6) 12_4 14_6 16_8 16_9 16_8 19_5 22_2 24_7 27_4 

SOURCES Well (9) 
Description (7) (8) Well (9) PL#5 (10)Well (9) Well (9) 
Capacity (mgd) 14_4 23_2 24_2 28_2 31.2 33_2 33_2 33_2 33_2 
Water rights 27_4 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 9_4 17_3 17_5 21_4 24_5 25_4 24_3 23_3 22_2 
Peak (mgd) 2_0 8_6 7_4 11_3 14_4 13_7 11_0 8_5 5_8 

=============================================================================================================== 

NOTES: 
(1) Assumes combined water savings of 6.5% in 1995, and 13.5% in 2000 and thereafter for urbanized Valley, 

and savings of 8% in 1990, and 17% in 2000 and thereafter for lea Hills and Academy (both transitional areas). 
(2) Values taken from Comprehensive Plan, pp. V-3; VI-4; VIJ·2. Intermediate values derived by linear extrapolation. 

There is no general agreement on population forecasts. The highest estimates from the Plan have been used. 
(3) Initial figures from Plan, p. V'7; VI·B. Academy and lea Hills shown in Plan to increase in 1990 to 120 and 

110 gped, respectively_ 
(4) Peaking factor from Plan, pp. VI-9. 
(5) Derived by multiplying estimated population by per capita consumption rates. 
(6) Derived by multiplying avg. demands by peak/avg. ratio. 
(7) 2 wells, and 2 springs peak day, Figure IV-1 in Comprehensive Water System PLan. 
(8) 6 wells, and 2 springs combined capacity of 23.2 mgd. 
(9) CIP sequence: 

1990 - Lakeland Hills Well, 1 mgd; 1995 - Well #8, 4 mgd; 2000 - Well #6, 3 mgd; and 2010 - Well #7, 2 mgd_ 
(10) Auburn has discussed purchase of an unquantified share of PL #5 in order to serve lea Hill by gravity, 

also to enabLe blending with groundwater for quality objectives (p. IV·22). No supply from Pl#5. 
Auburn could also act as a regional source by feeding pipeline #5 with groundwater. 

Sources of information: Comprehensive Water System Plan, June 1983 (Pool Engineering, Inc.); letter 2/6/87, 
Currie to Wubbena; Currie, personaL communication. 
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TABLE 1·2a 

FEDERAL WAY WATER AND SEWER 
WITHOUT PIPELINE NO. 5 

EXISTING CONDITION (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2): 65,447 84,143 97,201 107,213 118,351 129,488 145,460 161,432 

DEMAND 
Anna Avg. gped 124 124 124 124 124 124 124 124 

Peak gped (3) 323 310 310 310 310 310 310 31D 
Peak/Avg. ratio 2.6 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Unaccounted-for % (4) 13% 
System avg. demand (mgd) (5 ) 8.1 10.4 12.1 13.3 14.7 16.1 18.0 20.0 
System peak demand (mgd) (5) 21.2 26.1 30.1 33.2 36.7 40.1 45.1 50.0 

SOURCES 
Description 19 wells (6) PL#5(7) 
Capad ty (mgd) 24.1 29.4 29.4 29.4 29.4 29.4 29.4 29.4 
Water rights 38.1 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 16.0 19.0 17.3 16.1 14.7 13.3 11.4 9.4 
Peak (mgd) 3.0 3.3 (0.7) (3.8) (7.3) (10.7) (15.7) (20.6) 

=============================================================================================================== 

NOTES: 

(1) As described in 1989 Federal Way Water and Sewer District Water System PLan. 
(2) Moderate growth projection from Water System Plan used through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated. 
(3) Per Bernie Christensen, URS, Water System Plan uses 310 gped for peak day. 
(4) Per Jim Miller, FWWS. 
(5) Average and peak day demand through 2000 taken from Water System Plan, Table 111-7. After 2000, based 

on calcuLated average gaLlons per capita per day (gped) and peak to average day demand factor. 
(6) Capacity figures from Jim Miller, FWWS. 
(7) FWWS share of RWA 15 mgd aLLocation of PL#5 is 30.77%, or 4.62 mgd. This anaLysis assumes indefinite delay. 

Sources of information: 
Water System Plan, 1989 (URS), and updated per phone conversations with Jim Miller, 
FWWS and Bernie Christensen, URS on June 1, 1989. 

Options open to the District: 
Rely on the construction of Pipeline #5; 
Assess potential of deep aquifer; 
Explore purchase from Auburn, which depends on at least partial construction of PL #5; or from other 

purveyors; 
Investigate demand management. 
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TABLE 1-2b 

FEDERAL WAY WATER AND SEWER 
WITHOUT PIPELINE ND_ 5 

WITH AN INCREASE IN MULTI-FAMILY UNITS (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2): 65,447 84,143 97,201 107,213 118,351 129,488 145,460 161,432 

DEMAND 
Ann. Avg. gped 124 124 122 118 118 118 118 118 

Peak gped (3) 323 310 304 295 295 295 295 295 
Peak/Avg_ ratio 2_6 2_5 2_5 2_5 2.5 2_5 2_5 2_5 
Unaccounted-for % 
System avg. demand (mgd) (4) 8_1 10_4 11.8 12_6 13_9 15_3 17_1 19_0 
System peak demand (mgd) (4) 21.2 26_1 29_5 31.6 34_9 38_1 42_8 47_5 

SOURCES 
Description 19 wells (5) PL#5(6) 
Capacity (mgd) 24_1 29_4 29_4 29_4 29_4 29_4 29_4 29_4 
Water rights 38_1 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 16_0 19_0 17_6 16_8 15.5 14_1 12_3 10_4 
Peak (mgd) 3_0 3_3 (0_ 1) (2_2) (5.5) (8_7> (13_4) (18_1> 

=============================================================================================================== 

NOTES: 
(1) Assumes urban/transitional mix for an average water savings of 2% in 1995, and 5% in 2000 and thereafter. 
(2) Moderate growth projection from Water System Plan used through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight· line projection. Data for 2010 linearly extrapolated. 
(3) Per Bernie Christensen, URS, Water System Plan uses 310 gped for peak day. 
(4) Average and peak day demand through 2000 taken from Water System Plan, Table 111-7. After 2000, based 

on calculated average gallons per capita per day (gpcd) and peak to average day demand factor. 
(5) Capacity figures from Jim Miller, FWWS. 
(6) FWWS share of RWA 15 mgd allocation of Pl#5 is 30.77%, or 4.62 mgd. This analysis assumes indefinite delay. 

Sources of information: 
Water System Plan, 1989 (URS), and updated per phone conversations with Jim Miller, 
FWWS and Bernie Christensen, URS on June 1, 1989. 

Options open to the District: 
Rely on the construction of Pipeline #5; 
Assess potentiaL of deep aquifer; 
Explore purchase from Auburn, which depends on at least partial construction of Pl #5; or from other 

purveyors; 
Investigate demand management. 
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TABLE I ·2c 

FEDERAL WAY WATER AND SEWER 
WITHOUT PIPELINE NO. 5 

WITH WATER CONSERVATION (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2): 65,447 84,143 97,201 107,213 118,351 129,488 145,460 161,432 
~ ~ •• - - - - - - - - - - - - - - - _ ••• _. - - - - - - - - - - - - - - _._ - - - - - - - - - _. _. - - ______ - _._ •• - - - - __ - __ -0 _ •• _. ________ 0. _. ________ •• ___ • 

OEMAND 
Ann. Avg. gpcd 124 124 118 112 112 112 112 112 

Peak gped (3) 323 310 295 279 279 279 279 279 
Peak/Av9· ratio 2.6 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Unaccounted-for % 
System avg. demand (mgd) (4) 8.1 10.4 11.5 12.0 13.2 14.5 16.2 18.0 
System peak demand (mgd) (4) 21.2 26.1 28.6 29.9 33.0 36.1 40.6 45.0 

SOURCES 
Description 19 wells (5) PL#5(6) 
Capacity (mgd) 24.1 29.4 29.4 29.4 29.4 29.4 29.4 29.4 
Water rights 38.1 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 16.0 19.0 17.9 17.4 16.2 14.9 13.2 11.4 
Peak (mgd) 3.0 3.3 0.8 (0.5) (3.6) (6.7> (11.2) (15.6) 

=============================================================================================================== 

NOTES: 
(1) Assumes water savings of 5% in 1995, and 10% in 2000 and thereafter. 
(2) Moderate growth projection from Water System PLan used through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated. 
(3) Per Bernie Christensen, URS, Water System Plan uses 310 gped for peak day. 
(4) Average and peak day demand through 2000 taken from Water System PLan, Table tIl-7. After 2000, based 

on calculated average gallons per capita per day (gped) and peak to average day demand factor. 
(5) Capacity figures from Jim Miller, FWWS. 
(6) FWWS share of RWA 15 mgd allocation of PL#5 is 30.77%, or 4.62 mgd. This analysis assumes indefinite delay. 

Sources of information: 
water System Plan, 1989 (URS), and updated per phone conversations with Jim Miller, 
FWWS and Bernie Christensen, URS on June 1, 1989. 

Options open to the District: 
Rely on the construction of Pipeline #5; 
Assess potentiaL of deep aquifer; 
Explore purchase from Auburn, which depends on at least partial construction of PL #5; or from other 

purveyors; 
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TABLE 1·2d 

FEDERAL WAY WATER AND SEWER 
WITHOUT PIPELINE NO. 5 

WITH CONSERVATION AND INCREASE IN MULTI·FAMILY UNITS (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2): 65,447 84,143 97,201 107,213 118,351 129,48B 145,460 161,432 

DEMAND 
Ann. Avg. gpcd 124 124 115 105 105 105 105 105 

Peak gpcd (3) 323 310 28B 264 264 264 264 264 
Peak/Avg. ratio 2.6 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Unaccounted-for % 
System avg. demand (mgd) (4) 8.1 10.4 12.1 13.3 12.5 13.6 15.3 17.0 
System peak demand (mgd) (4) 21.2 27.2 28.0 28.3 31.2 34.1 38.3 42.5 

SOURCES 
Description 19 wells (5) PL#5(6) 
Capaci ty (mgd) 24.1 29.4 29.4 29.4 29.4 29.4 29.4 29.4 
Water rights 38.1 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 16.0 19.0 17.3 16.1 16.9 15.8 14.1 12.4 
Peak (mgd) 3.0 2.2 1.4 1.1 (1.8) (4.7) (8.9) (13.1) 

=============================================================================================================== 

NOTES: 
(1) Assumes urban/transitional mix for an average water savings of 2% in 1995, and 5% in 2000 and thereafter. 
(2) Moderate growth projection from Water System PLan used through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated. 
(3) Per Bernie Christensen, URS, Water System Plan uses 310 gped for peak day. 
(4) Per Jim Miller, FWWS. 
(5) Average and peak day demand through 2000 taken from Water System PLan, Table 111-7. After 2000, based 

on calculated average gallons per capita per day (gped) and peak to average day demand factor. 
(6) Capacity figures from Jim Miller, FWWS. 
(7) FWWS share of RWA 15 mgd allocation of PL#5 is 30.77%, or 4.62 mgd. This anaLysis assumes indefinite deLay. 

Sources of information: 
Water System Plan, 1989 (URS), and updated per phone conversations with Jim Miller, 
FWWS and Bernie Christensen, URS on June 1, 1989. 

Options open to the District: 
Rely on the construction of Pipeline #5; 
Assess potential of deep aquifer; 
Explore purchase from Auburn, which depends on at least partial construction of PL #5; or from other 

purveyors; 
Investigate demand management. 
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TABLE 1·3a 

CITY OF KENT 
WITHOUT PIPELINE NO.5 
EXISTING CONDITION (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service popuLation (2): 24,943 33,506 39,146 46,218 53,289 56,161 59,033 61,905 64,777 

DEMAND 
Ann. Avg. gpcd 192 192 192 192 192 192 192 192 

Peak gpcd 388 356 353 351 351 351 351 351 
Peak/Avg. ratio (3) 2.0 1.9 1.8 1.8 1.8 1.8 1.8 1.8 
Unaccounted· for % 
System avg. demand (mgd) (4) 6.4 7.5 8.9 10.2 10.8 11.3 11.9 12.4 
System peak demand (mgd) (5 ) 11.5 13.0 13.9 16.3 18.7 19.7 20.7 21.7 22.8 

SOURCES PL#5 (7) 
Description (6) Wells· Interties(7) Impoundment+WeLLs(7) 
Capacity, peak (mgd) 17.6 19.4 19.4 19.4 29.4 33.4 33.4 33.4 
Water rights 40.8 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 11.1 11.9 10.5 9.2 18.6 22.1 21.5 21.0 
Peak (mgd) 4.6 5.5 3.1 0.7 9.7 12.7 11.7 10.6 

=============================================================================================================== 

NOTES: 
(1) As described in 1988 Water System PLan. 
(2) Population projections were linearly extrapolated from Water System Plan through 2000. Actual PSCOG data 

for 2010 and 2020 using estimated percentages of FAZ and service area are less than Kent's 2000 population 
estimate. Therefore, a straight-line projection from Kent's 2000 figure to 2040 based on straight-line 
projection of June 1988 PSCOG data from 2020 to 2040. 

(3) Based on 1985 peak to average day ratio. 
(4) Average day for 1985 taken from Water System Plan. Projected based on average gped for 1985. 
(5) Peak day demand through 2000 taken from Water System Plan, Table 14, pp. 93. 
(6) Includes 7 wells and springs, plus interties with KCWD75 and Tukwila. 
(7) CIP sequence (as shown in Table 20, p. 121 of Water System Ptan): 

1989 212th St. wells at 1.96 mgd; 
1990 42nd Ave. wells at 2.75 mgd; 
1990 Assume discontinuation of Interties less 2.92 mgdi 
1993 Pipeline 5 is delayed indefinitely (Kent share is 4.62 mgd). 
2006 Impoundment & WTP at 7 mgd peak capacity (relies on springs included above or PL5 for source); 
2011 Auburn well field at 10 mgdi and 
2017 Additional 4 mgd of treatment. 

Sources of information: 
Water System Plan for the City of Kent, 1988; PSCOG Forecasts; D. Wickstrom, personaL communication. 
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TABLE I ·3b 

CITY OF KENT 
WITHOUT PIPELINE NO. 5 

WITH AN INCREASE IN MULTI·FAMILY UNITS (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2): 24,943 33,506 39,146 46,218 53,289 56,161 59,033 61,905 64,m 

DEMAND 
Ann. Avg. gped 192 192 189 185 185 185 185 185 

Peak gped 388 356 340 334 334 334 334 334 
Peak/Avg. ratio (3) 2.0 1.9 1.8 1.8 1.8 1.8 1.8 1.8 
Unaccounted-for % 
System avg. demand (mgd) (4) 6.4 7.5 8.7 9.9 10.4 10.9 11.5 12.0 
System peak demand (mgd) (5 ) 11.5 13.0 13.9 15.7 17.8 18.7 19.7 20.6 21.6 

SOURCES PL#5 (7) 
Description (6) Wells-lnterties(7) Impoundment+WelLs(7) 
Capacity, peak (mgd) 17.6 19.4 19.4 19.4 29.4 33.4 33.4 33.4 
Water rights 40.8 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 11.1 11.9 10.7 9.5 19.0 22.5 21.9 21.4 
Peak (mgd) 4.6 5.5 3.7 1.6 10.7 13.7 12.8 11.8 

=============================================================================================================== 
NOTES: 
(1) Assumes water savings of 1.5% in 1995, and 3.5% in 2000 and thereafter because of urbanization. 
(2) Population projections were linearly extrapolated from Water System Plan through 2000. Actual PSCOG data 

for 2010 and 2020 using estimated percentages of FAZ and service area arc Less than Kent's 2000 population 
estimate. Therefore, a straight·line projection from Kent's 2000 figure to 2040 based on straight-line 
projection of June 1988 PSCOG data from 2020 to 2040. 

(3) Based on 1985 peak to average day ratio. 
(4) Average day for 1985 taken from Water System Plan. Projected based on average gped for 1985. 
(5) Peak day demand through 2000 taken from Water System Plan, Table 14, pp. 93. 
(6) Includes 7 wells and springs, plus interties with KCWD75 and Tukwila. 
(7) CIP sequence (as shown in Table 20, p. 121 of Water System Plan): 

1989 . 212th St. wells at 1.96 mgd; 
1990 42nd Ave. wells at 2.75 mgd; 
1990 • Assume discontinuation of Interties less 2.92 mgdi 
1993 Pipeline 5 is delayed indefinitely (Kent share is 4.62 mgd). 
2006 Impoundment & WTP at 7 mgd peak capacity (relies on springs included above or PL5 for source); 
2011 • Auburn well field at 10 mgd; and 
2017 - Additional 4 mgd of treatment. 

Sources of information: 
water System Plan for the City of Kent, 1988i PSCOG Forecasts; O. Wickstrom, personal communication. 
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TABLE 1·3c 

CITY OF KENT 
WITHOUT PIPELINE NO. 5 

WITH WATER CONSERVATION (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2): 24,943 33,506 39,146 46,218 53,289 56,161 59,033 61,905 64,m 

DEMAND 
Ann. Avg. gped 192 192 182 173 173 173 173 173 

Peak gped 388 356 328 311 311 311 311 311 
Peak/Avg. ratio (3) 2.0 1.9 1.8 1.8 1.8 1.8 1.8 1.8 
Unaccounted-for % 
System avg. demand (mgd) (4) 6.4 7.5 8.4 9.2 9.7 10.2 10.7 11.2 
System peak demand (mgd) (5) 11.5 13.0 13.9 15.2 16.6 17.5 18.4 19.2 20.1 

SOURCES PL#5 (7) 
Description (6) Wells-Interties(7) Impoundment+Wells(7) 
Capacity, peak (mgd) 17.6 19.4 19.4 19.4 29.4 33.4 33.4 33.4 
Water rights 40.8 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 11.1 11.9 11.0 10.2 19.7 23.2 22.7 22.2 
Peak (mgd) 4.6 5.5 4.2 2.8 11.9 15.0 14.2 13.3 

=============================================================================================================== 

NOTES: 
(1) Assumes water savings of 5% in 1995, and 10% in 2000 and thereafter. 
(2) Population projections were linearLy extrapolated from Water System Plan through 2000. Actual PSCOG data 

for 2010 and 2020 using estimated percentages of FAZ and service area are less than Kent's 2000 population 
estimate. Therefore, a straight-line projection from Kent's 2000 figure to 2040 based on straight-line 
projection of June 1988 PSCOG data from 2020 to 2040. 

(3) Based on 1985 peak to average day ratio. 
(4) Average day for 1985 taken from Water System Plan. Projected based on average gped for 1985. 
(5) Peak day demand through 2000 taken from Water System Plan, Table 14, pp. 93. 
(6) Includes 7 wells and springs, plus interties with KCWD75 and Tukwila. 
(7) CIP sequence (as shown in Table 20, p. 121 of Water System Plan): 

1989 212th St. wells at 1.96 mgd; 
1990 42nd Ave. wells at 2.75 mgd; 
1990 Assume discontinuation of Interties less 2.92 mgdi 
1993 Pipeline 5 is delayed indefinitely (Kent share is 4.62 mgd). 
2006 Impoundment & WTP at 7 mgd peak capacity (relies on springs included above or PL5 for source); 
2011 Auburn well fieLd at 10 mgd; and 
2017 - Additional 4 mgd of treatment. 

Sources of information: 
Water System Plan for the City of Kent, 1988; PSCOG Forecasts; D. Wickstrom, personaL communication. 
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TABLE I-3d 

CITY OF KENT 
WITHOUT PIPELINE NO_ 5 

WITH CONSERVATION AND INCREASE IN MULTI-FAMILY UNITS (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2): 24,943 33,506 39,146 46,218 53,289 56,161 59,033 61,905 64,m 

DEMAND 
Ann. Avg_ gpcd 192 192 180 166 166 166 166 166 

Peak gpcd 388 356 323 299 299 299 299 299 
PeakJAvg. ratio (3) 2_0 1.9 1.8 1.8 1.8 1.8 1_8 1.8 
Unaccounted-for % 
System avg. demand (mgd) (4) 6_4 7_5 8_3 8_9 9_3 9_8 10_3 10_8 
System peak demand (mgd) (5) 11.5 13_0 13_9 14_9 15_9 16_8 17_6 18_5 19_4 

SOURCES PL#5 (7) 
Description (6) Yells-Interties(7) Impoundment+Wells(7) 
Capacity, peak (mgd) 17_6 19_4 19_4 19_4 29_4 33_4 33_4 33_4 
Water rights 40_8 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 11.1 11.9 11.1 10_5 20_1 23_6 23_1 22_6 
Peak (mgd) 4_6 5_5 4_5 3_5 12_6 15_8 14_9 14_0 

=============================================================================================================== 

NOTES: 
(1) Assumes combined water savings of 6.5% in 1995, and 13.5% in 2000 and thereafter because of urbanization, 

and conservation. 
(2) Population projections were linearly extrapolated from Yater System Plan through 2000. Actual PSCOG data 

for 2010 and 2020·using estimated percentages of FAZ and service area are less than Kent's 2000 population 
estimate. Therefore, a straight-line projection from Kent's 2000 figure to 2040 based on straight~line 
projection of June 1988 PSCOG data from 2020 to 2040. 

(3) Based on 1985 peak to average day ratio. 
(4) Average day for 1985 taken from Water System Plan. Projected based on average gped for 1985. 
(5) peak day demand through 2000 taken from Water System Plan, Table 14, pp. 93_ 
(6) Includes 7 wells and springs, plus interties with KCWD75 and Tukwila. 
(7) tIP sequence (as shown in Table 20, p. 121 of Water System Plan): 

1989 212th St_ wells at 1_96 mgd; 
1990 - 42nd Ave_ wells at 2_75 mgd; 
1990 - Assume discontinuation of Interties less 2.92 mgd; 
1993 - Pipeline 5 is delayed indefinitely (Kent share is 4.62 mgd). 
2006 - Impoundment & YTP at 7 mgd peak capacity (relies on springs included above or Pl5 for source); 
2011 - AubUrn well field at 10 mgd; and 
2017 • Additional 4 mgd of treatment. 

Sources of information: 
water System Plan for the City of Kent, 1988; PSCOG Forecasts; D. Wickstrom, personal communication. 
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TABLE I ·4a 

KCI/D NO. 75 
NOT DIRECTLY EFFECTED BY PIPELINE NO. 5 

EXISTING CONDITION (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2): 48,939 53,277 55,464 60,015 64,414 70,972 76,207 81,442 

DEMAND 
Ann. Avg. gpcd (3) 150 149 150 153 153 153 153 153 

Peak gpcd (3) 334 377 380 386 386 386 386 386 
Peak/Avg. ratio (4) 2.2 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Unaccounted-for % (5) 17% 16% 10% 10% 10% 10% 10% 10% 
System avg. demand (mgd) (6) 7.4 7.9 8.3 9.2 9.8 10.8 11.6 12.4 
System peak demand (mgd)(6) 16.4 20.1 21.1 23.2 24.9 27.4 29.4 31.4 

SOURCES 
Description PL#4(7) WeLLs(8) HighLine(9) 
Capacity (mgd) 22.5 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 
Yater rights Yells, 19 mad; Green River, 26 mgd; NF SnoquaLmie, 26 mgd. 

BALANCE: SURPLUS OR (DEFICIT> 
Average (mgd) 21.5 20.9 20.5 19.7 19.0 18.0 17.2 16.4 
Peak (mgd) 12.5 8.8 7.8 5.7 4.0 1.4 (0.6) (2.6) 

=============================================================================================================== 

NOTES: 
(1) As described in 1988 Draft Water System PLan. 
(2) Population projections were taken from Yater System Plan through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-line projection. Data for 2010 LinearLy extrapoLated. 
(3) Based on projected demand and estimated population. 
(4) Derived based on projected average and peak day demand. 
(5) Unaccounted-for water usage estimated in Draft PLan as percentage of totaL average daiLy use. 
(6) Average and peak day taken from Water System PLan through 2000. 
(7) Contract amount for seattLe supply is for 20 mgd. PL#4 hydraulicaLly capabLe of supplying 22.5 mgd. 
(8) Des Moines WeLL 3.60 mgd and AngLe Lake WeLL 2.74 mgd. OperationaLLy Limited to 3.25 mgd. 
(9) Highline well fieLd expected to yield 12 mgdi W075 share undetermined. 

Sources of information: 
Draft Comprehensive Water System Plan, June 1988 (CH2M-HiLL) 
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TABLE 1·4b 

KC\ID NO. 75 
NOT DIRECTLY EFFECTED BY PIPELINE NO.5 

WITH AN INCREASE IN MULTI'FAMILY UNITS (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

48,939 53,277 55,464 60,015 64,414 70,972 76,207 81,442 

DEMANO 
Ann. Avg. gped (3) 

Peak gped (4) 
Peak/Avg. ratio (4) 
Unaccounted-for % (5) 
System avg. demand (mgd) 
System peak demend (mgd)(6) 

SOURCES 
Description 
Capacity (mgd) 
Water rights 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 
Peak (mgd) 

150 149 148 145 145 145 

334 377 374 366 366 366 
2.2 2.5 2.5 2.5 2.5 2.5 

17% 16% 10% 10% 10% 10% 
7.4 7.9 8.2 8.7 9.3 10.3 

16.4 20.1 20.7 22.0 23.6 26.0 

PL#4(7) Wells(8) Highline(9) 
22.5 28.8 28.8 28.8 28.8 28.8 28.8 

Wells, 19 mgdi Green River, 26 mgd; NF Snoqualmie, 26 mgd. 

21.5 
12.5 

20.9 
8.8 

20.6 
8.1 

20.2 
6.9 

19.5 
5.3 

18.6 
2.9 

145 

366 
2.5 

10% 
11.0 
27.9 

28.8 

17.8 
0.9 

145 

366 
2.5 

10% 
11.8 
29.8 

28.8 

17.1 
(1.0) 

=============================================================================================================== 

NOTES: 
(1) Assumes water savings of 1.5% in 1995, and 3.5% in 2000 and thereafter because urbanized area. 
(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-tine projection. Data for 2010 linearly extrapolated. 
(3) Based on projected demand and estimated population. 
(4) Derived based on projected average and peak day demand. 
(5) Unaccounted-for water usage estimated in Draft Plan as percentage of total average daily use. 
(6) Average and peak day taken from Water System Plan through 2000. 
(7) Contract amount for Seattle supply is for 20 mgd. PL#4" hydraulically capable of supplying 22.5 mgd. 
(8) Des Moines Well 3.60 mgd and Angle Lake Well 2.74 mgd. Operationally limited to 3.25 mgd. 
(9) Highline well field expected to yield 12 mgd; WD75 share undetermined. 

Sources of information: 
Draft Comprehensive Water System Plan, June 1988 (CH2M-Hill) 
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TABLE 1·4c 

KCWO NO. 75 
NOT DIRECTLY EFFECTED BY PIPELINE NO.5 

WITH WATER CONSERVATION (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2): 48,939 53,277 55,464 60,015 64,414 70,972 76,207 81,442 

DEMAND 
Ann. AvS. gped (3) 150 149 141 134 134 134 134 134 

Peak gped (4) 334 377 358 339 339 339 339 339 
Peak/Avga ratio (4) 2.2 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Unaccounted· for % (5) 17% 16% 10% 10% 10% 10% 10% 10% 
System avg. demand (mgd) 7.4 7.9 7.8 8.0 8.6 9.5 10.2 10.9 
System peak demand (mgd)(6) 16.4 20.1 19.8 20.3 21.8 24.1 25.8 27.6 

SOURCES 
Description PL#4(7) Wells(8) Highline(9) 
Capacity (mgd) 22.5 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 
Yater rights Wells, 19 mgd; Green River, 26 mgd; NF Snoqualmie, 26 mgd. 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 21.5 20.9 21.0 20.8 20.2 19.3 18.6 17.9 
Peak (mgd) 12.5 8.8 9.0 8.5 7.0 4.8 3.0 1.2 

=============================================================================================================== 

NOTES: 
(1) Assumes water savings of 5% in 1995, and 10% in 2000 and thereafter. 
(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated. 
(3) Based on projected demand and estimated population. 
(4) Derived based on projected average and peak day demand. 
(5) Unaccounted-for water usage estimated in Draft PLan as percentage of totaL average daily use. 
(6) Average and peak day taken from Water System Plan through 2000. 
(7) Contract amount for Seattle supply is for 20 mgd. PL#4 hydraulicaLLy capable of supplying 22.5 mad. 
(8) Des Moines Well 3.60 mgd and Angle Lake Well 2.74 mgd. Operationally limited to 3.25 mgd. 
(9) Highline welL field expected to yield 12 mgd; WD7S share undetermined. 

Sources of information: 
Draft Comprehensive Water System Plan, June 1988 (CH2M-HiLl) 
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TABLE I·4d 

KCWD NO. 75 
NOT DIRECTLY EFFECTED BY PIPELINE NO.5 

WITH CONSERVATION AND INCREASE IN MULTI·FAMILY UNITS (1) 

========================================================.====================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2); 48,939 53,277 55,464 60,015 64,414 70,972 76,207 81,442 

DEMAND 
Ann. Avg. gped (3) 150 149 140 130 130 130 130 130 

Peak gped (4) 334 377 355 328 328 328 328 328 
Peak/Avg. ratio (4) 2.2 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Unaccounted-for % (5) 17% 16% 10% 10% 10% 10% 10% 10% 
System avg. demand (mgd) 7.4 7.9 7.8 7.8 8.4 9.2 9.9 10.6 
System peak demand (mgd)(6) 16.4 20.1 19.7 19.7 21.1 23.3 25.0 26.7 

SOURCES 
Description PL#4(7) Wells(8) Highline(9) 
Capaci ty (mgd) 22.5 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 
Water rights Wells, 19 mgdi Green River, 26 mgd; NF snoqualmie, 26 mgd. 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 21.5 20.9 21.1 21.1 20.5 19.6 19.0 18.3 
Peak (mgd) 12.5 8.8 9.2 9.1 7.7 5.5 3.8 2.1 

=============================================================================================================== 

NOTES: 
(1) Assumes combined water savings of 6.5% in 1995, and 13.5% in 2000 and thereafter because urbanized area. 
(2) population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated. 
(3) Based on projected demand and estimated population. 
(4) Derived based on projected average and peak day demand. 
(5) unaccounted-for water usage estimated in Draft Plan as percentage of total average daily use. 
(6) Average and peak day taken from Water System Plan through 2000. 
(7) Contract amount for Seattle supply is for 20 mgd. PL#4 hydraulically capable of supplying 22.5 mgd. 
(8) Des Moines Well 3.60 mgd and Angle Lake Well 2.74 mgd. Operationally limited to 3.25 mgd. 
(9) Highline well field expected to yield 12 mgd; WD75 share undetermined. 

Sources of information: 
Draft Comprehensive Water System Plan, June 1988 (CH2M-Hill) 
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TABLE 1·5a 

COVINGTON WATER DISTRICT 
WITHOUT PIPELINE NO. 5 
EXISTING CONDITION (1) 

=~============================================================================================================= 

Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service popuLation (2) 19,986 23,020 28,250 34,450 51,278 68,106 81,599 95,092 

DEMAND 
Ann. Avg. gped (3) 117 117 117 117 117 117 117 117 

Peak gped (3) 224 224 224 224 224 224 224 224 
Peak/Avg. ratio (3) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 
Unaccounted· for % (4) 15% 
System avg. demand (mgd) (5) 2.3 2.7 3.3 4.0 6.0 8.0 9.5 11.1 
System peak demand (mgd) (5) 4.5 5.2 6.3 7.7 11.5 15.3 18.3 21.3 

SOURCES 
Description Wells(6) (7) PL#5(8) 
Capad ty (mgd) 4.8 5.5 5.5 5.5 5.5 5.5 5.5 5.5 
Water rights 6.2 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 2.5 2.8 2.2 1.5 (0.5) (2.4) (4.0) (5.6) 
Peak (mgd) 0.3 0.4 (0.8) (2.2) (6.0) (9.7) (12.8) (15.8) 

=============================================================================================================== 

NOTES: 
(1) As described in 1989 Water System Plan. 
(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearLy extrapolated. 
(3) Taken from Water System Plan, Table 111-1. 
(4) Leak survey done in 1985 disclosed 0.6 mgd loss. District has continuing program. 
(5) Average and peak day demand through 2000 taken from Water System Plan, Table 111-1. 
(6) Amounts shown are for 5 wells at Lake Sawyer; recharge estimated at 6·12 mgd. 1 well abandoned. 

Aquifer is shallow and has high transmissivity, with consequent contamination potential. 
(7) Includes Witte Road Well with capacity of 500 gpm. 
(8) District has contracted for 3.46 mgd from PL#5 (23.08% of RWAls 15 mgd). This table assumes no pipeline is 

buH t. 

Sources of information: 
Water System Plan, 1989 (URS); J. Nelson, Covington Water District. 
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TABLE 1·5b 

COVINGTON WATER DISTRICT 
WITHOUT PIPELINE NO. 5 

NO INCREASE IN MULTI·FAMILY UNITS (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2) 19,986 23,020 28,250 34,450 51,278 68,106 Bl,599 95,092 
••••••••••• ________________ •• ____________ ••• _________ ._. __ OP __ O ________ • __________________________________ • ____ 

DEMAND 
Ann. Avg. gped (3) 117 117 117 117 117 117 117 117 

Peak gped (3) 224 224 224 224 224 224 224 224 
Peak/Avg. ratio (3) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 
Unaccounted-for % (4) 15% 
System avg. demand (mgd) (5) 2.3 2.7 3.3 4.0 6.0 8.0 9.5 11.1 
System peak demand (mgd) (5) 4.5 5.2 6.3 7.7 11.5 15.3 18.3 21.3 

SOURCES 
Description Wells(6) (7) PL#5(8) 
Capaci ty (mgd) 4.8 5.5 5.5 5.5 5.5 5.5 5.5 5.5 
Water rights 6.2 

BALANCE: SURPLUS OR (DEFICIT! 
Average (mgd) 2.5 2.8 2.2 1.5 (0.5) (2.5) (4.0) (5.6) 
Peak (mgd) 0.3 0.4 (0.8) (2.2) (6.0) (9.8) (12.8) (15.8) 

=============================================================================================================== 

NOTES: 
(1) No reduction in water use assumed because of rural nature of area. 
(2) popuLation projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated. 
(3) Taken from Water System Plan, Table 111-1. 
(4) Leak survey done in 1985 disclosed 0.6 mgd toss. District has continuing program. 
(5) Average and peak day demand through 2000 taken from Water System Plan, Table 111·1. 
(6) Amounts shown are for 5 wells at Lake Sawyer; recharge estimated at 6-12 mgd. 1 well abandoned. 

Aquifer is shallow and has high transmissivity, with consequent contamination potential. 
(7) Includes Witte Road Well with capacity of 500 gpm. 
(8) District has contracted for 3.46 mgd from Pl#5 (23.08% of RYA's 15 mgd). This table assumes no pipeline is 

buil t. 

Sources of information: 
Water System Plan, 1989 (URS); J. Nelson, Covington Water District. 
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TABLE 1·5e 

COVINGTON WATER DISTRICT 
WITHOUT PIPELINE NO. 5 

WITH WATER CONSERVATION (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service popuLation (2) 19,986 23,020 28,250 34,450 51,278 68,106 81,599 95,092 

DEMAND 
Ann. Avg. gped (3) 117 117 111 105 105 105 105 105 

Peak gped (3) 224 224 211 200 200 200 200 200 
Peak/Avg. ratio (3) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 
Unaccounted-for % (4) 15% 
System avg. demand (mgd) (5) 2.3 2.7 3.1 3.6 5.4 7.2 8.6 10.0 
system peak demand (mgd) (5) 4.5 5.2 6.0 6.9 10.2 13.6 16.3 19.0 

SOURCES 
Description Wells(6) (7) PL#5(8) 
Capacity (mgd) 4.8 5.5 5.5 5.5 5.5 5.5 5.5 5.5 
Water rights 6.2 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 2.5 2.8 2.4 1.9 0.1 (1.7) (3.1 ) (4.5) 
Peak (mgd) 0.3 0.4 (0.5) (1.4) (4.7) (8.1 ) (10.8) (13.5) 

=============================================================================================================== 

NOTES: 
(1) Assumes water savings of 5% in 1995, and 10% in 2000 and thereafter. 
(2) population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly extrapolated. 
(3) Taken from Water System Plan, Table 111·1. 
(4) Leak survey done in 1985 disclosed 0.6 mgd loss. District has continuing program. 
(5) Average and peak day demand through 2000 taken from Water System Plan, Table 111-1. 
(6) Amounts shown are for 5 wells at Lake Sawyer; recharge estimated at 6-12 mgd. 1 well abandoned. 

Aquifer is shallow and has high transmissivity, with consequent contamination potential. 
(7) Includes Witte Road Well with capacity of 500 gpm. 
(8) District has contracted for 3.46 mgd from PL#5 (23.08% of RWA's 15 mgd). This table assumes no pipeline is 

buil t. 

Sources of information: 
Water System Plan, 1989 (URS); J. Nelson, covington Water District. 
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TABLE 1·5d 

COVINGTON WATER DISTRICT 
WITHOUT PIPELINE NO. 5 

WITH CONSERVATION AND INCREASE IN MULTI·FAMILY UNITS (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service population (2) 19,986 23,020 28,250 34,450 51,278 68,106 81,599 95,092 
....... _----------_._--------------._------------.- .... --------._ .... ----------._----------------------._-----. 
DEMAND 

Ann. Avg. gped (3) 117 117 111 105 105 105 105 105 

Peak gped (3) 224 224 211 200 200 200 200 200 
Peak/Avg. ratio (3) 1-9 1-9 1.9 1.9 1.9 1.9 1-9 1-9 
Unaccounted-for % (4) 15% 
System avg. demand (mgd) (5) 2.3 2.7 3.1 3.6 5.4 7.2 8.6 10.0 
System peak demand (mgd) (5) 4.5 5.2 6.0 6.9 10.2 13.6 16.3 19.0 

SOURCES 
Description Wells(6) (7) PL#5(8) 
capacity (mgd) 4.8 5.5 5.5 5.5 5.5 5.5 5.5 5.5 
Water rights 6.2 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 2.5 2.8 2.4 1-9 0.1 (1-7> (3.1) (4.5) 
Peak (mgd) 0.3 0.4 (0.5) (1-4) (4.7> (8.1) (10.8) (13.5) 

=============================================================================================================== 

NOTES: 
(1) Assumes water conservation savings of 5% in 1995, and 10% in 2000 and thereafter because rural area. 
(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight~line projection. Data for 2010 linearly extrapolated. 
(3) Taken from Water System PLan, Table 111-1. 
(4) Leak survey done in 1985 disclosed 0.6 mgd loss. District has continuing program. 
(5) Average and peak day demand through 2000 taken from Water System Plan, Table 111·1. 
(6) Amounts shown are for 5 wells at Lake Sawyer; recharge estimated at 6-12 mgd. 1 well abandoned. 

Aquifer is shallow and has high transmissivity, with consequent contamination potential. 
(?) Includes Witte Road Yell with capacity of 500 gpm. 
(8) District has contracted for 3.46 mgd from PL#5 (23.08% of RYAls 15 mgd). This table assumes no pipeline is 

buil t. 

Sources of information: 
Water System Plan, 1989 (URS); J. Nelson, Covington Water District. 
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TABLE 1·6a 

KCIID NO. 111 
WITHOUT PIPELINE NO. 5 
EXISTING CONDITION (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service popuLation (2): 9,520 10,585 13,298 16,010 20,457 24,903 29,548 34,193 
--------._--------------------------------.-._---------._-------.---------._--------------------------------.-. 
DEMAND 

Ann. Avg. gped (3) 84 86 84 86 86 86 86 86 

Peak gped (3) 239 240 235 240 240 240 240 240 
Peak/Avg. ratio (3) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 
Unaccounted-for % (4) 10.0 
System avg. demand (mgd) (5) 0.8 0.9 1.1 1.4 1.8 2.1 2.5 2.9 
System peak demand (mgd) (5) 2.3 2.5 3.1 3.8 4.9 6.0 7.1 8.3 

SOURCES 
Description 6 wells (6) (7) PL#5 (8) 
Capad ty (mgd) 2.8 3.2 3.2 3.2 3.2 3.2 3.2 3.2 
Water rights 2.9 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 2.0 2.2 2.0 1.8 1.4 1.0 0.6 0.2 
Peak (mgd) 0.5 0.6 0.0 (0.7) (1.8) (2.9) (4.0) (5.1 ) 

=============================================================================================================== 

NOTES: 
(1) As described in 1989 Water System Plan. 
(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG 

forecast_ From 2020 to 2040 straight-line projection. Data for 2010 linearly projected. 
(3) Taken from Water System Plan, Table 11-3, p. 11-14. 
(4) Taken from Water System Plan, p. 11-11. 
(S) Average and peak day demand through 2000 taken from Water System Plan, Table 11-3. After 2000, based 

on calculated average gallons per capita per day (gped) and peak to average day demand factor_ 
(6) Includes 650 gpm in application for Well No.6; capacity is 650-700 gpm. 
(7) Includes Well No.7 with capacity of 250 gpm. 
(8) Requested allocation from PL#S is 2.3 mgd; assumed here to be delayed indefinitely. 

Sources of information: Water System Plan. 1989 (URS) 
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TABLE I-6b 

KCIID NO_ 111 
WITHOUT PIPELINE NO_ 5 

WITH AN INCREASE IN MULTI-FAMILY UNITS (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service popuLation (2): 9,520 10,585 13,030 16,010 24,687 31,728 38,770 46,650 

DEMAND 
Ann. Avg. gped (3) 86 86 83 80 80 80 80 80 

Peak gpcd (3) 240 240 234 224 224 224 224 224 
Peak/Avg_ ratio (3) 2_8 2_8 2_8 2_8 2_8 2_8 2_8 2_8 
Unaccounted-for % (4) 10_0 
System avg. demand (mgd) (5) 0_8 0_9 1.1 1_3 2_0 2_5 3_1 3_7 
System peak demand (mgd) (5) 2_3 2_5 3_1 3_6 5_5 7 _1 8_7 10_4 

SOURCES 
Description 6 wells (6) (7) PL#5 (8) 
Capacity (mgd) 2_8 3_2 3_2 3_2 3_2 3_2 3_2 3_2 
Water rights 2_9 

BALANCE: SURPLUS OR (DEFICIT> 
Average (mgd) 2_0 2_3 2_1 1_9 1.2 0_6 0_1 (0_6) 
Peak (mgd) 0_5 0_6 0_1 (0_4) (2_4) (3_9) (5_5) (7_3) 

=============================================================================================================== 

NOTES: 
(1) Assumes water savings of 3% in 1995, and 7% in 2000 and thereafter because transitionaL area. 
(2) Population projections were taken from Yater System PLan through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly projected. 
(3) Taken from Water System Plan, Table 11-3, p. 11-14. 
(4) Taken from Yater System Plan, p. 11-11. 
(5) Average and peak day demand through 2000 taken from Water System Plan, Table 11-3. After 2000, based 

on calculated average gallons per capita per day (gped) and peak to average day demand factor. 
(6) Includes 650 gpm in application for Well No.6; capacity is 650-700 gpm. 
(7) Includes Yell No.7 with capacity of 250 gpm. 
(8) Requested allocation from PL#5 is 2.3 mgd; assumed here to be delayed indefinitely. 

Sources of information: Yater System Plan, 1989 (URS) 
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TABLE 1·6c 

KCIID NO. 111 
WITHOUT PIPELINE NO. 5 

WITH WATER CONSERVATION (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service popuLation (2): 9,520 10,585 13,298 16,010 20,457 24,903 29,548 34,193 
~.---------------------------------------------------- ----------------_ ..... _---------------_._------- .. _------
DEMAND 

Ann. Avg. gpcd (3) 86 86 82 77 77 77 77 77 

Peak gpcd (3) 240 24D 229 217 217 217 217 217 
Peak/Avg. ratio (3) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 
Unaccounted-for % (4) 10.0 
System avg. demand (mgd) (5) 0.8 0.9 1.1 1.2 1.6 1.9 2.3 2.6 
System peak demand (mgd) (5 ) 2.3 2.5 3.1 3.5 4.4 5.4 6.4 7.4 

SOURCES 
Description 6 wells (6) (7) PL#5 (8) 
Capaci ty (mgd) 2.8 3.2 3.2 3.2 3.2 3.2 3.2 3.2 
Water rights 2.9 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 2.D 2.3 2.1 1.9 1.6 1.2 D.9 0.5 
Peak (mgd) 0.5 0.6 0.1 (0.3) (1.3) (2.2) (3.2) (4.3) 

=============================================================================================================== 

NOTES: 
(1) Assumes water savings of 5% in 1995, and 10% in 2000 and thereafter. 
(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-Line projection. Data for 2010 linearLy projected. 
(3) Taken from Water System Plan, Table 11'3, p. 11-14. 
(4) Taken from Water System Plan, p. 11-11. 
(5) Average and peak day demand through 2000 taken from Water System PLan, Table 11-3. After 2000, based 

on calculated average gallons per capita per day (gped) and peak to average day demand factor. 
(6) Includes 650 gpm in appLication for well No.6; capacity is 650-700 gpm. 
(7) Includes Well No.7 with capacity of 250 gpm. 
(8) Requested allocation from PL#5 is 2.3 mgd; assumed here to be delayed indefinitely. 

Sources of information: Water System Plan, 1989 CURS) 
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TABLE I·6d 

KCIoI) NO. 111 
WITHOUT PIPELINE NO. 5 

WITH CONSERVATION AND INCREASE IN MULTI·FAMILY UNITS (1) 

=============================================================================================================== 
Year 1980 1985 1990 1995 2000 2010 2020 2030 2040 

Service popuLation (2): 9,520 10,585 13,298 16,010 20,457 24,903 29,548 34,193 

DEMAND 
Ann. Avg. gped (3) 84 86 79 71 71 71 71 71 

Peak gped (3) 239 240 222 200 200 200 200 200 
Peak/Avg. ratio (3) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 
Unaccounted· for % (4) 10.0 
System avg. demand (mgd) (5) 0.8 0.9 1.1 1.1 1.5 1.8 2.1 2.4 
System peak demand (mgd) (5) 2.3 2.5 3.1 3.2 4.1 5.0 5.9 6.8 

SOURCES 
Description 6 wells (6) (7) PL#5 (8) 
Capad ty (mgd) 2.8 3.2 3.2 3.2 3.2 3.2 3.2 3.2 
Water rights 2.9 

BALANCE: SURPLUS OR (DEFICIT) 
Average (mgd) 2.0 2.2 2.1 2.0 1.7 1.4 1.1 0.7 
Peak (mgd) 0.5 0.6 0.1 (0.0) (0.9) (1.8) (2,7) (3.7) 

=============================================================================================================== 

NOTES: 
(1) Assumes combined water savings of 8% in 1995, and 17% in 2000 and thereafter because transitionaL ares. 
(2) Population projections were taken from Water System Plan through 2000. 2020 taken from June 1988 PSCOG 

forecast. From 2020 to 2040 straight-line projection. Data for 2010 linearly projected. 
(3) Taken from Yater System Plan, Table 11-3, p. 11-14. 
(4) Taken from Yater System Plan, p. 11-11. 
(5) Average and peak day demand through 2000 taken from Water System plan, Table 11-3. After 2000, based 

on calculated average gallons per capita per day (gped) and peak to average day demand factor. 
(6) Includes 650 gpm in application for Well No.6; capacity is 650-700 gpm. 
(7) Includes Well No.7 with capacity of 250 gpm. 
(8) Requested allocation from Pl#5 is 2.3 mgd; assumed here to be delayed indefinitely. 

Sources of information: Water System Plan, 1989 (URS) 
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APPENDIXJ 

SEATILE·TACOMA INTERTIE 

Below is a discussion of the proposed Seattle-Tacoma (Sea-Tac) intertie taken directly 
from Volume I of the Tacoma Water Division Water System Plan, July 1987. 

The Sea-Tac water supply intertie has been a factor in regional water supply planning 
since the 1970 City of Seattle Comprehensive Water Plan. Subsequent Plans by Seattle 
and Tacoma have incorporated the Intertie as a component in their long-range plans. 
However, additional detailed examination of design and operational alternatives and 
close examination of costs and benefits needs to be completed. The recent confirma­
tion of Tacoma's second Green River water right will permit development and opera­
tion of this new source of municipal water supply. Seattle's plans for redevelopment of 
the Lake Youngs water supply facilities through construction of a pumping station and 
new reservoir will significantly expedite the potential transfer of water between the two 
systems. 

Additional investigations will be required to identify precise design and operating crite­
ria, acquire the necessary right-of-way, and to develop the special flow and pressure 
control facilities to operate Tacoma's Pipeline No.5, the Sea-Tac Intertie, and Seattle's 
pumping station in a safe and efficient manner. The economic benefits of the project 
have yet to be established. 

The South King County CWSP will also evaluate the use of the Sea-Tac Intertie as an 
integral part of the regional transmission/intertie system. 

The Sea-Tac Intertie will provide an increase in the firm yield of Seattle sources if over­
year storage is a consideration. In the future, as storage on the Cedar River is 
increased, the intertie will increase the utilization of this storage by providing an addi­
tional source of water to replenish it during the late fall and early summer. 

Tacoma could receive a benefit from the intertie by using Seattle's storage in summer to 
increase the firm yield from the Green River. The Intertie could help augment supplies 
when turbidity is a problem, and will allow the South Tacoma aquifer to recover from 
the heavy pumping of the past decade. Eventually, if Tacoma develops storage at 
Howard A. Hanson dam, the increase in yield to Seattle provided by the intertie will 
represent a corresponding decrease in yield to Tacoma. because the same Green River 
source will be used to fill both storage systems. 

The intertie could provide a mechanism for Tacoma to more fully utilize the water 
available under the second water right with its Instream Flow conditions. As Tacoma's 
demands on the second diversion increase, this intertie benefit would diminish. 



APPENDIXK 

HYDRAULIC ANALYSIS OF PIPELINE NO.5 



APPENDIXK 

HYDRAULIC ANALYSIS OF PIPELINE NO.5 

1. INTRODUCTION 

An analysis of the proposed Pipeline No.5 is presented in this Appendices. A 
description of the pipeline is followed by a description of the computer program 
used to hydraulically model the pipeline. A detailed explanation of the assump­
tions made in modeJling the pipeline and the results of the analysis are also 
included. The purpose of this portion of the Plan was to provide South King 
County Regional Water Association (RWA) utilities with potential hydraulic 
grade conditions in pipeline in order for the utilities to be able to cost and design 
pressure reducing/pump stations compatible with operating head conditions of 
their own systems. 

2. DESCRIPTION OF PIPELINE NO.5 

Pipeline No.5 begins at the City of Tacoma's Green River Headworks, at an 
elevation of approximately 900 feet. The pipeline basically follows a westerly 
route initially along Green River, then south of Lake Sawyer to the Auburn 
valley, where it begins to descend in a southwesterly direction towards Federal 
Way, through the Tacoma tidefiats, and finally terminates at Tacoma's Pipeline 
No.4 near Portland Avenue Reservoir. The pipeline directly transacts almost all 
of the South King County RWA utilities including KCWD No. 111, KCWD No. 
105, Kent, Auburn, and Federal Way Water and Sewer, with the exception of 
KCWD No. 75. Water from Pipeline No.5 would have to be wheeled through 
Federal Way in order to reach KCWD No. 75. 

An intertie with Seattle is also proposed. Several alternatives have been consid­
ered. However, the most likely routing will be from Pipeline No. 5 in the 
Auburn area directly northward to Lake Y oungs/Soos Creek. The other alter­
natives include two different routing schemes from the pipeline. Either 
Kanaskat or Morganville to the Cedar River at Landsburg, and from the 
Pipeline No. 5 near Kanaskat to Taylor Creek near Seattle's Cedar River 
Headworks. The Lake Y oungs/Soos Creek alternative was the one modelled. 

The proposed diameter of the pipe ranges from 60 inches at the Headworks 
down to 48 inches near Portland Reservoir at Pipeline No.4. The proposed 
intertie to Seattle is anticipated to be 32 inches in diameter. All total, there are 
approximately 6,600 feet of 60-inch, 82,100 feet of 54-inch, and 88,100 feet of 48-
inch pipe from the Headworks to Tacoma; and approximately 36,000 feet of 32-
inch pipe from Pipeline No.5 to Lake Youngs. 



3. DESCRIPTION OF HYDRAULIC ANALYSIS PROGRAM 

The hydraulic analysis of Pipeline No. 5 was conducted using software by 
Engineered Software called Flo-Series. It is a menu-driven system which uses a 
database containing component data which can be readily updated. The model 
is also designed to interface with AutoCAD graphics. 

The program is designed to handle approximately 10,000 pipes. A greater 
number of nodes can be modelled by using up to three alpha-numeric characters 
for identification. If only numeric numbering is used for nodes then the program 
is limited to an entry of almost 1,000 nodes. However, the actual number of 
pipes and nodes is limited by the computer's available random access memory 
(RAM) and reasonable processing time. In addition, the program allows the 
user to select a range of accuracy iterations for each run. As a general rule, a 
maximum default setting of 1.5 percent deviation or 25 iterations was used to 
solve the hydraulic analysis. For Pipeline No.5, the program generally solved 
within a few iterations because of the simplicity of the modelling. 

The program utilizes data describing nodes by demand, elevation, and connect­
ing pipelines. The network pipes are referenced from another database. This 
includes length, diameter, type and schedule of material, as well as pipe fitting 
descriptions. 

4. ASSUMPTIONS 

Below is a list of assumptions used in performing a hydraulic analysis of Pipeline 
No.5. 

o Green River Headworks fixed grade elevation of 900 feet. 

o Seattle-Lake Youngs fixed grade elevation of 493 feet. 

o Seattle-Soos Creek fixed grade elevation of 610 feet. 

o Tacoma-Tideflats minimum fixed grade elevation of 265 feet. 

o Tacoma-Pipeline No. 4/Portland Reservoir fixed grade elevation of 520 
to 590 feet, with an average fixed grade elevation of approximately 540 
feet. 

o Flow control valve located on Westside of Lake Sawyer near bend in pipe 
at ground elevation of 425 feet. 

o No headloss assumed for flow control device. However, headloss esti­
mated to be approximately 26 to 40 feet at 60 MGD depending on control 
valve design. 
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o No air relief valves assumed to be operating. 

o Full pipe flow analysis from Headworks to Tacoma and Seattle, and from 
Seattle to Tacoma. 

o Pipe buried at grade level. May need to be buried deeper, particularly at 
Node Z04 which has a surface elevation of 860 feet. 

o Absolute pipe roughness factor of 0.005. 

o South King County contract amount of 15 MGD. 

o South King County 2005 peak day demand of 14.9 MGD based on deficit 
estimate as discussed in Section VII. 

o South King County 2005 peak day demand of 19.52 MGD based on 
deficit estimate, which includes City of Kent's contract amount of 4.62 
MGD. 

o South King County 2020 peak day demand of 29.60 MGD based on 
deficit estimate as discussed in Section VII. 

o South King County 2020 peak day demand of 34.22 MGD based on 
deficit estimate, which includes City of Kent's contract amount of 4.62 
MGD 

o No deficit is anticipated for the City of Kent. However, Kent feels they 
will have a need of their contracted amount of water from Pipeline #5, 
and therefore, was included in some of the runs in Scenarios C and D 

5. DESCRIPTION OF SCENARIOS 

Seven different scenarios were considered. Scenarios A, B, C, and D assume all 
flow is from the Green River Headworks at a fixed grade elevation of 900 feet. 
Scenarios E and F assume all flow is from Seattle-Soos Creek at a fIXed grade 
elevation of 610 feet. A description of each of the scenarios follows: 

Scenario A - Different fIXed grades for Tacoma at Pipeline #4 of 540 and 590 
feet, and Seattle at Lake Youngs of 493 feet or at Soos Creek of 610 feet. South 
King County has a contract demand of 15 MGD for all runs. The resulting is a 
flow in pipeline ranging from 15 MGD to 88 MGD. 

Scenario B - All flow to Tacoma Pipeline #4 as fIXed demand ranging from 15 
MGD to 65 MGD. No flow to South King County. 

Scenario C - South King County 2005 peak day deficit with and without Kent's 
contract amount of 4.62 MGD, and flow in pipeline from 15 MGD to 65 MGD. 
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Scenario D - South King County 2020 peak day deficit with and without Kent's 
contract amount of 4.62 MOD, and flow in pipeline from 30 MOD to 65 MOD. 

Scenario E - All flow from 8 MOD to 35 MOD to Tacoma Tideflats (FO = 595 
feet to 265 feet). 

Scenario F - 15 MOD to South King County and excess up to 50 MOD Tacoma 
Tideflats. 

6. SUMMARY OF EVALUATION CRITERIA 

The criteria used to evaluate the hydraulic analyses for each of the computer 
runs were: 

o Adequate Pressure in Pipeline 

Pressures in the pipeline were considered adequate when pressures above 
20 and below 200 psi were maintained. 

o Adequate Hydraulic Orade for Connecting Systems 

Hydraulic grade in pipeline was considered adequate if it was higher than 
the connecting utilities maximum and minimum operating heads. 

o Acceptable Pipeline Velocities and Head Loss 

Velocities less than 8 feet per second (ft/sec) and head loss of less than 
12 feet per 1,000 feet were considered acceptable. Velocities over 8 
ftf sec constituted a closer review of hydraulic conditions. 

7. SUMMARY OF ANALYSIS 

The results of the hydraulic analysis runs for each of the scenarios is shown in 
Tables K-l through K-6 and presented as graphs in Exhibits K-l through K-14 
for several locations along the pipeline. A summary table, Table K-7 list the 
minimum and maximum results obtained for Auburn, Federal Way, Kent, 
KCWD No. 75, Covington Water District, and KCWD No. 111. 

The minimum hydraulic grades calculated could be as much as 40 feet less than 
shown due to the presence of a flow control valve anticipated to be located 
upstream of the system's diversion points at Lake Sawyer. However, the smallest 
difference between the maximum system operating heads for Federal Way, 
Kent, Covington Water District, and KCWD No. 111 is more than 65 feet above 
the minimum hydraulic grade anticipated in Pipeline No.5. 
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Pressures as high as almost 400 psi are realized because of the variability in 
elevation from the Headworks to Tacoma, specifically in the Auburn valley. 
There is also a high elevation area immediately west of Tacoma's Headworks 
which could result in slightly negative pressures, unless the pipe is buried deeper 
at this location. 

8. CONCLUSIONS AND RECOMMENDATIONS 

The graphs, Exhibits KIa to K6b, show the minimum and maximum system 
operating heads for Federal Way, Kent, Covington Water District, and KCWD 
No. 111. When water is flowing from the Green River Headworks, these systems 
will need to have pressure reducing valves installed. If no water is available 
from the Green River and it must be supplied from the City of Seattle, Soos 
Creek supply, then each of these water systems will need to have pump stations 
or they could collectively install one at the Seattle-Tacoma intertie. Individual 
pump stations are probably the preferred alternative since land and building will 
already have to be provided at the connection for meters and pressure reducing 
valves. 

If more than 20 MGD is desired from this intertie, Tacoma may also be inter­
ested in contributing to a single pump station, because negative pressures are 
experienced when more than this is supplied from Seattle to the Tacoma 
Tideflats. Although, hydraulically, if the supply is coming from Seattle and 
feeding directly to the Tideflats at a fixed grade elevation of 265 feet, the model 
shows approximately 35 MGD of water could be wheeled. The maximum 
resulting pressures in the Pipeline No.5 would be about negative 90 psi, which 
would not occur because of air release valves, proposed to be located at several 
locations along the pipeline between Seattle and Tacoma. Therefore, realisti­
cally, all the flow that could be expected from Seattle without a pump station is 
20MGD. 
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TABLE K·1 

SCENARIO A • SUPPLY FROM GREEN, FG=900 

• _______ e ______________________ • _______________ •• _________ e __ •• ___________ •• _________ 

DESCRIPTION ELEVATION: 
System Name/Location NOOE (Feet) : RESULTS 
.------------------------------------------.- .. _-----.--_.---------------------------
Flow Into (Out of) System (MGD) 

Tacoma/Headworks FG 900 (15.00) (65.00) (79.23) (83.83) (87.81): 
Tacoma/Tideflats 0 0 0 0 0 
Tacoma/Pipe #4 FG 540, 590 0 30.00 42.08 38.57 43.93 
SeattLe FG 493, 610 0.00 20.00 22.15 30.26 28.88 
Auburn 213 510 0 0 0 0 0 
Federal Way 222 460 4.62 4.62 4.62 4.62 4.62 
Kent 214 425 4.62 4.62 4.62 4.62 4.62 
KCIID #75 
KCIID #105 208 530 3.46 3.46 3.46 3.46 3.46 
KCIID #111 212 450 2.30 2.30 2.30 2.30 2.30 

Hydraulic Gradeline (Feet) 
Flow cv 207 490 895 820 783 769 757 
Tacoma/TidefLats 228 50 892 754 639 631 593 
Tacoma/Pipe #4 Z35 305 892 709 590 590 540 
Seattle Z34 500 893 689 613 498 498 
Auburn 213 510 893 777 717 698 678 
Federal Way 222 460 892 760 687 672 646 
Kent 214 425 893 m 712 694 672 
KCWD #75 
KCIID #105 208 530 894 806 763 747 732 
KCIID #111 212 450 893 777 718 699 679 : 

Pressure (psi) 
Minimum 204 860 16 (0) (9) (12) (14): 
Maximum 217 40 369 316 289 281 271 : 

Maximum Velocity (ft/sec) 1.85 6.32 7.71 8.38 8.54 : 
.-.----_ .. _-------------------------------_.---------.-_ .. -----------.- ... _----------
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TABLE K·2 

SCENARIO B • SUPPLY FROM GREEN, FG=900 

••.. __________ . ____ ... _. __________________________________ 0. _____ ---------_ ...• --- ... 

DESCRIPTION ELEVATION: 
System Name/location NOOE (Feet) RESULTS 
-----_ .. _------------------.--------------------.- .... -_ .. -------.----_ .. _-----------
Flow Into (Out of) System (MGD) 

Tacoma/Headworks FG 900 (15.00) (25.00) (45.00) (50.00) (65.00): 
Tacoma/Tideftats 0 0 0 0 0 
Tacoma/Pipe #4 Fixed Demand 15.00 25.00 45.00 50.00 65.00 
Seattle 0 0 0 0 0 
Auburn Z13 510 0 0 0 0 0 
Federal Way Z22 460 0 0 0 0 0 \ 

Kent Z14 425 0 D 0 0 0 
KCWO #75 
KCWO #105 Z08 530 0 0 0 0 0 
KCWO #111 Z12 450 0 0 0 0 0 

Hydraulic Gradeline (Feet) 
FLow cv Z07 490 895 887 861 852 820 
Tacoma/Tideflats Z28 50 882 852 752 718 598 
Tacoma/Pipe #4 Z35 305 875 834 696 651 485 
Seattle Z34 500 893 881 841 827 779 
Auburn Z13 510 892 879 834 819 766 
Federal Way Z22 460 888 870 807 786 711 
Kent Z14 425 891 877 830 815 758 
KCWO #75 
KCWO #105 Z08 530 894 885 854 844 806 
KCIIO #111 Z12 450 892 879 835 820 768 

Pressure (psi) 
Minimum Z04 860 16 15 9 7 (0): 
Maximum Z17 40 369 355 340 333 306 : 

Maximum Velocity (ft/sec) 1.85 3.08 5.54 6.16 8.00 : 
______________ ._ ... ___________________________________ - ___ --.0 .. ____ --------_._----_. 
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TABLE K·3 

SCENARIO C . SUPPLY FROM GREEN, FG=900, 2005 

.... -------_ ..... _-----------------.- .. - ...... _----------------------------- .. _------
DESCR I PTI ON ELEVATION: 
System Name/Location NODE (Feet) : RESULTS 
----------.----_ ... _------------------------_ .. _-------------------._------------_ ... 
Flow Into (Out of) System (HGD) 

Tacoma/Headworks FG 900 (14.90) (19.52) (65.00) 
Tacoma/Tideflats 0 0 0 
Tacoma/Pipe #4 0 0 45.48 
Seattle 0 0 0 
Auburn Z13 510 0 0 0 
Federal Way Z22 460 9.2 9.2 9.2 
Kent Z14 425 0 4.62 4.62 
KC\ID #75 
KCWD #105 Z08 530 3.65 3.65 3.65 
KCWD #111 Z12 450 2.05 2.05 2.05 

Hydraulic GradeLine (Feet) 
Flow cv Z07 490 895 892 820 
Tacoma/Tideflats Z28 50 892 886 674 
Tacoma/Pipe #4 Z35 305 892 886 617 
Seattle Z34 500 893 889 782 
Auburn Z13 510 893 888 770 
Federal \Jay Z22 460 892 886 730 
Kent Z14 425 893 887 764 
KC\ID #75 
KCI<tl #105 Z08 530 894 891 806 
KCI<tl #111 Z12 450 893 888 m 

Pressure (psi> 
Minillll.ll1 Z04 860 16 16 (0) 
Maximum Z17 40 370 367 310 

Maximum Velocity (ft/sec) 1.45 1.90 6.32 
----0-----.-._----_··_-----------.----._-------------- _______ 0 ______ . ________ . _______ 
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TABLE K·4 

SCENARIO 0 . SUPPLY FROM GREEN, FG=900, 2020 

______ • ______________________________ • ____________________ 0 ______ --------------_._ ••• 

DESCRIPTION ELEVATION: 
System Name/Location NODE (Feet) RESULTS 
-.-----_0- ____ .-_···_---------------------- .. -.------- ____ 0 __________________________ 
Flow Into (Out of) System (MGD) 

Tacorna/Headworks FG 900 (29.60) (34.22) (65.00) 
Tacama/Tideftats 0 0 0 
Tacoma/Pipe #4 0 0 30.78 
Seattle 0 0 0 
Auburn Z13 510 0 0 0 
Federal Way Z22 460 16.9 16.9 16.9 
Kent Z14 425 0 4.62 4.62 
KCIIO #75 
KCIIO #105 Z08 530 7.9 7.9 7.9 
KCIIO #111 Z12 450 4.8 4.8 4.8 

Hydraulic Gradeline (Feet) 
Flow cv Z07 490 882 877 820 
Tacoma/Tideflats Z28 50 870 861 757 
Tacoma/Pipe #4 Z35 305 870 861 749 
Seattle Z34 500 876 868 732 
Auburn Z13 510 874 866 780 
Federal Way Z22 460 870 861 764 
Kent Z14 425 874 865 m 
KCIID #75 
KCIID #105 Z08 530 879 873 806 
KCIID #111 Z12 450 875 866 780 

Pressure (psi) 

Minimt..m Z04 860 13 12 (0) 
MaxilWll1 Z17 40 361 357 318 

Maximum Velocity (ft/sec) 2.88 3.33 6.32 
____ oe ••• _. __________________________________________ • _________ • ______ •• _____________ 
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TABLE K·5 

SCENARIO E • SUPPLY FROM SEATTLE, FG=610 

......... ~.- ..... -............ --.--------------------- ......... _ .... _---------- ...... 
DESCRIPTION ELEVATION: 
System Name/Location NOOE (Feet) RESULTS 
---------------------------------------------------._ ... __ ........... _-----------.---
Flow Into (Out of) System (MGO) 

Tacoma/Headworks a a a a a : 
Tacama/Tideflats FG variable 8.00 17.66 19.60 27.41 35.38 : 
Seattle FG 610 (8.00) (17.66) (19.60) (27.41) (35.38): 
Auburn Z13 510 a a a a a 
Federal Way Z22 460 a a a a a 
Kent Z14 425 a a a a a 
KCIIO #75 
KCIIO #105 Z08 530 a a a a a 
KCIIO #111 Z12 450 a a a a a 

Hydraulic Gradeline (Feet) 
Flow CV Z07 490 593 535 518 434 321 
Tacoma/Tideflats Z28 50 590 520 500 400 265 
Tacoma/Pipe #4 Z35 305 590 520 500 400 265 
Seattle 234 500 610 608 608 606 603 
Auburn Z13 510 593 534 517 432 317 
Federal Way Z22 460 592 529 511 421 289 
Kent Z14 425 593 533 516 430 314 
KCIIO #75 
KCIID #105 Z08 530 593 535 518 434 321 
KCIID #111 Z12 450 593 534 517 432 317 

Pressure (psi) 
MinilWm Z33, Z21 560,510 19 9 (37) (90): 
MaxilWlTl Z17 40 240 231 206 168 117 : 

Maximum Velocity (ft/sec) 2.22 4.89 5.43 7.59 9.80 : 
----------------------------_ ..... _._----_._--------_.---------------.---------------
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TABLE K·6 

SCENARIO F • SUPPLY FROM SEATTLE, FG=610 

----------------_._._------------------------------ ..... _-----_ .. _------------------. 
DESCRIPTION ELEVATION: 
System Name/Location NODE (Feet) : RESULTS 
------------------------------------------.--------_.---_ ... _------------------------
Flow Into (Out of) System (MGD) 

Tacoma/Headworks 0 0 0 0 o : 
Tacoma/Tideflats Fixed Demand 2.66 4.60 12.41 20.38 : 
Seattle FG 610 (17.66) (19.60) (27.41) (35.38): 
Auburn Z13 510 0 0 0 0 
Federal Way Z22 460 4.62 4.62 4.62 4.62 
Kent Z14 425 4.62 4.62 4.62 4.62 
KCWD #75 
KCWD #105 Z08 530 3.46 3.46 3.46 3.46 
KCWD #111 Z12 450 2.30 2.30 2.30 2.30 

Hydraulic Gradeline (Feet) 
Flow CV Z07 490 535 518 434 
Tacoma/TidefLats Z28 50 533 515 423 
T acoma/P i pe #4 Z35 305 533 515 423 
Seattle Z34 500 608 608 606 
Auburn Z13 510 534 517 432 
Federal Way Z22 460 533 516 428 
Kent Z14 425 534 517 431 
KCWD #75 
KCWD #105 Z08 530 535 518 434 
KCWD #111 Z12 450 534 517 433 

Pressure (ps;) 
Minimum Z21, Z08 510,530 10 (5) (45) 
Maximt..m Z17 40 214 207 169 

Maximum Velocity (ft/sec) 4.89 5.43 7.59 
-----------_._-_ .. __ ... _-_ ..... _---_ .. _---_ .. _-_._-----------------------------------

K-ll 



900 

880 -

860 -

840 -
" 8 820 -Ii1 
Ii1 
I'<i 800 -'-' 

Ii1 780 -

~ ~ 760 -.... 
N C!J 

740 -
0 ... 720-~ 

~ 700 -

~ 680 -

660 -

640 -

620 -

600 
0 

EXHIBIT K-la 
AUBURN PIPELINE 

NODE Z13, ELEVATION=510 FEET 

fI:'l 
¢ v 

v 

¢ 

¢ 

LE<:I~NU - I'LOW f'IWM G11f:EN I<IVER, FG = 900' 

l-:J ~t.rNIIIIIO A. I!> MGIl In SKC Wlnt [xcrss 10 StAnlE AND IACOMA AT DIFflRF.NI rlKEO GRADES 

o ~,CI.N"'IU) n. AI.I. rlow I() IA(~I)MA P'Pr.lINE, No.4 AS fI)([1) DO,lANU. 

.c!. ~,LrNi\lll(J t:, ';KC ;!nO~, I'[III( !lAY or.nCif wi AND w/o K(Nt'$ CONlIlAcr AMOUNf or 4.62 MOD. 

'V' SCLNAIII{l U, ~;KC 7l':ln I'I."I( nil) otrl(:11 wi AND w/o K[NT'$ C;ONIRI\Cr AMOUNI or 4.61 M(;Q 

LEGENIl - I'I.OW FIWM SEATTLE, FG = 610' 
L> 

'V' 

I 

scrNA/Iln (, AU. nnw 10 IACOt.\1I till[rtMS (fG .. 595' TO 16~') 

S('[NlIlltO r, I~. MGO 10 SKC AND LXCESS 10 TACOMA 110EFLATS. 

I I I 

#5 

~ 
¢ 

20 40 60 

FLOW FROM GREEN RIVER FG=900 FEET 
(SCENARIOS A, B, C AND D) 

(MGD) 

~ 

~ 

~ 

I 

80 



~ .... 
w 

,... 
Eo! 
Jl:1 
Jl:1 
Ii:. ...., 

Jl:1 

~ 
o 
u ... 
H 

~ 
~ 

700 

650 -

600 -

550 -

500 -

450 -

400 -

350 -

300 

o 

L\. 

EXHIBIT K-lb 

AUBURN PIPELINE 
NODE Z13, ELEVATION=510 FEET 

Tldeflata FG-590'L\. 

lIK 
lIK 

LE(:I~NIl - FLOW ("(WM GHEEN IUVER, FG = 900' 

("-.J :,l.rNAIl10,., I!> lAG!) In ~;KC Wlnl lxcrss 10 SEATllE. AND MCOM" Al DiffERENT fiXED Gr~AO['> 

o :,CI NAmn n, 1\1,1 n ow /{I I"COMh "1"[lIN[ No 4 AS nxtD Or:MAND. 

'" 
yo 

!,(,I NAlm) C, ':1(1: 7.llIl" 1'[111': IlIIY [1(/ n:11 wi ANO w/o !([NI'S t:ON11!A!.:r AMOUNT or 4.62 I.WO. 

!>Cf.NAI1IO Il, :;I<C 7o;ln I'I.AI( nA~ UlrlCIl wi AND W!O Kf.NI'S CONlRlIcr AMOUNT or 4.67 MGO 

LElmN() - FI.OW FIWM SI~AT'I'LE, FG = (ll 0' 
A 

#5 

lilt 

'" 
s,:rNl\llUl I:. "1.1. flOW 10 tACOMA TlllEFlATS (n; .., 59[,' 10 265') 

:'LfNAIiIO r. 1:; M(;O 10 SKt; AND [)(C[SS 10 MGUM" HOEFLAIS. Tldeflata FG-26S'L\. 

I 

10 

FLOW 
.ALL TO TIDEFLATS 
(SCENARIO E) 

I 

20 

FROM SEATTLE FG=610 
V 

I 

FEET 
W/ 

30 

(MGD) 
15 MGD TO SKC 
(SCENARIO F) 

I 

40 
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900 

800 -

700 -

EXHIBIT K- 2a 

KENT PIPELINE 
NODE Z14. ELEVATION=425 FEET 

ii;I /:,. 

v o v 

o 
o 

LI!:(;I':NU - FLOW FHOM G1n;f:N HlVEI!. FG = 900' 

rc 
<) 

"" 
" 

:'l.fNfIIllO A, I~ '-'GO 10 SKC WITI1 EXC(SS 10 SEAnlE AND IACOMA A1 DIFrlRENr fiXED GRADE':> 

~,(.I.NII!<IO n, 111.1 rtClw If) IIII'I)MII I'll'UINl No.4 AS nxeo Dr.UANIJ, 

~,I,I NIIWO C, ';KC :WII'i r'[IIK nllY f)fTICH W! AND WiD KENT'S CONH?IIcr AMOUNr or 4.62 M .. D. 

sn.NIII!IO 0, ~;KC ;>1l7() I'I;AI< nAY D[rrCII WI AND WID ktNr'S CDNIRIICr AUOUNT or 4,62 IoIGr 

I."(;~;N" - F!'oW !'I1OM SI~ATTI.E. FG = 610' 
b. 

v 

~crN"WO t. 1\1.1. rLOW 10 IACOM" IllJEnMS (fG ., 595' TO 265'). 

~)(.rNI\W() r, I!i MI;o 10 SKC AND f.XCESS TO TACOMA !lDEHAIS, 

#5 

/:,. 

~ o 

~ 
CI 600 -I MAXIMUM GRADE 

o .... 
..:I 
i:l 
~ 500 -

~ 
400 

300 

o 

MINIMUM GRADE 

--I , 
20 

-, , 
40 

, 
60 

FLOW FROM GREEN RIVER FG=900 FEET (MGD) 
(SCENARIOS A, B, C AND D) 

o 
o 

o 

, 
80 
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EXHIBIT K-2b 

FWWS PIPELINE #5 
NODE Z22, ELEVATION=460 FEET 

600 
MAXIMUM GRADE Tldeflate FG-S90' " 

550 -

500 -

450 -

400 -

350 -

300 -

250 -

200 

o 

" 

MINIMUM GRADE 

z 
z 

x 

J,Jo:(:I':Nll - 1,'I.0W t'lWM <amEN HIVER, FG ; 900' 

Lr ~,LlNAI1t(J II, ,~, I,I(;U In ~;Kt: WHit E.XCr~s 10 S[ATHE. "NO lACOMA AI lJlffLRf.NI r!XED (;IlAOr<; 

o :,(,INAW() n, III.! 1111W 1(1 IAC()M!" I'II'UINF. Nn.4 1\$ nK[o r>D,IANU Tld.flata FG-26S'" 
c.:. 

v 

:,(.1 Nillml (;. ':i{(; :tlll)'-, "ffll{ IJI\Y lIn 11:11 wi liNt) w/o K[NI'S CON1IIM.:r AMOUNT or 4.(;2 1,11:0. 

~cr NlIIIIO II, :;KC 7070 I'tAK IV,~ IltrU:1I wi IINII WID KlNJ'S r,ONlliflCf AMOUN! OF 4.67 MC;O 

J,E(:I':NIl - FI.OW I"IWM BEATTI.E, FG ; !lIO' 

'" ~,CrN"W{l I .• 1111. rUlW 10 IflCOMII 11I1[nATS (It: <00 59r,' TO 26:'>'), 

V' :,LrNAIi10 or, l!i MI>D ro SKI': AND [)('CE.SS 10 MCOMA HDErtA!s. ._-_._-_.-

I 

10 

FLOW 
ALL TO TIDE FLATS 
(SCENARIO E) 

.. .. 
20 

FROM SEATTLE FG=610 
V 

.-

FEET (MGD) 

I 

30 

W/ 15 MGD TO 
(SCENARIO F) 

.. 
SKC 

40 
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900 

850 -

800 -
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EXHIBIT K- 3a 
FWWS PIPELINE 

NODE Z22. ELEVATION=460 FEET 

~ /::,. 

¢ v 
v 

¢ 

¢ 

LE(;ENIl - FLOW FI!UM Gm~EN mVEl!, FG = DOO' 

t:J ~LrNIlIIIO II, 1~ ~t;l) If) 5Kl; Willi E.XCrSS 10 SEAnn. liND lACOYA Al OlfrlRENI fiXED GRADES 

o :,1.1 NAIWI 11, AU. now 10 IM'flM!\ I'II'UINl No.4 AS nxm OD,IANU. 

'" 
V' 

:-.1.1 NAmn 1:, ';1((; ~tl()'; 1'[fll~ IIAY 1)[l1C1I wi "Nil w/O KEN!'::; C(JNHlACf "MOUN I or ~,r.'2 "'GO. 

snN"I~I(l fl, ';Ke 71):'>0 PLflK lIAY D[nr:11 wi fiND w/O K[NI'S <;ONIfIAcr flMOllNr or ~.6? "'GO 

LE(;ENIl - F!.OW FHOM SEA'IT!.E, FG = 010' 

'" 
V' 

scrr'MIIIO [, "'-I. now 10 IflCOM/\ IID£FLArS (FG .. 595' TO 265'). 

:icrNNm) r, 1~; '.1(;0 TO SKC liND EJ<ClSS 10 TACOMA. IIOErIAIS. 

MAXIMUM GRADE 

MINIMUM GRADE 

I I 

20 40 
I 

#5 

60 

6 

/::,. 

¢ 

FLOW FROM GREEN RIVER FG=900 FEET (MGD) 
(SCENARIOS A. B. C AND D) 

o 
o 

o 

I 

80 
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EXHIBIT K-3b 
KENT PIPELINE #5 

NODE Z14, ELEVATION=425 FEET 
700 

650 -

600 1 TJdeflat. FG-590;' MAXIMUM GRADE I 

550 -

500 -

450 -

400 

350 -

300 

0 

A 

l« 

LE(:I':NlJ - FI.OW FIlUM G1UmN HlVEI!, I'G = 900' 
lI( 

Lt :,crNIIW(l II, 1:. 1.1\;11 10 :;j{t; WHtI l)(CrSS 10 S(lIlllf. liND lfICm.4f. 111 on rlRf.N I rUlED (:I~II{lrc; 

(> :,1.1 NIII<lO n. 111.1 rtow III 11\('1.11.111 I'tl'UINt No,4 AS 1'1)([0 m:t.4I1NU. 

.6. :,(.rNM~IO c, ':I~C )/(10'; ITIII: nAY nutc!! wi liND w/o KENI'S CDNHlAer AMOUN! or 4.62 1.1,,0 . 

"V SCLNfll~l{J 0, ~I<C 1n:70 I'tllK 1)fW OlrlC:1I wi I\NO WID I«NI'$ C;ONIRAC'F "MOUNT or 4.62 MUD 

1.I':(:J':NIl - I"I.OW FIlOM SEATTI.I~. FG = 6tO' 

'" 
'" 

~,CrN"IlI(l r. AU, rUlW 10 [fiCO"''' 1I[1CrtArs (Fe .. 595' TO 26~') 

scrNAIIIO r. 1:> MGO ro SI(C liND [)(CESS TO TACOMA. TIDErlAIS. 

10 20 

l« 

MINIMUM GRADE 

TJdefJat. FG-26S'8 

30 

FLOW FROM SEATTLE FG=61O FEET (MGD) 
ALL TO TIDEFLATS 'V W/ 15 MGD TO SKC 

(SCENARIO E) (SCENARIO F) 

40 
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EXHIBIT K'· 4a 
KCWD #105 - PIPELINE #5 

NODE Z08, ELEVATION=530 FEET 

III 
~ v 

<> v 
<> V 

E:! llX 

LE(:i':Nll - n,()W t'IWM Glmt:N RIVER. FG = DOO' 0 
C) :".rN"'IIO ". I~ !.I(;ll In Stu.; WitH E.XCESS 10 SCAnl£. AND MeOlA", "' OtfrlRf.NI .fIJC[O GRAOE<; 

0 ~,(.I.NAm() n. Ill.!, rloW 10 IIICnM/\ ('1['[lINE. No 4 ,.,$ nx[o O[t.lAN[). 

b. :.(.nMllIO C, ';I<C <HO~, "[11K IIAY DOlCH wi AND win KENt'S CON1I1,.,cr AMOUNT or ~,62 M{;O. 

'V SCH>JIIFlIO Il, ~;KC 7(170 P[IIK Ill\'!" ll[nCIl wi fiNO WID KENI'S CONIRIICT AMOUNT Of 4.67 MC;O 

LI,;(;t;NII - I"I.OW I,'ROM 'I~ATTI.I':, FG = 610' 

'" SCfNAWO [, ,,1.1. fLOW 10 IACOM" II11ErlATS (rG .. 595' TO 16:;"). 

V '.,(.rNIIIIIO r, ,~, 1.1(;0 ro SKC "NO (XClSS 10 lACOMA 1I0Erl)l.rs. 

MAXIMUM GRADE 

MINIMUM 

I 

o 

GRADE 

I I I I I 

20 40 60 

FLOW FROM GREEN RIVER FG=900 FEET (MGD) 
(SCENARIOS A, B, C AND D) 
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0 

0 

I 

80 
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EXHIBIT K-4b 

KCWD #105 PIPELINE #5 
NODE ZOB, ELEVATION=530 FEET 

700 

MAXIMUM GRADE 

650 I MINIMUM GRADE 

600 -

550 -

500 -

450 -

400 -

350 -

300 

o 

ll. 

Tldeflats FG-S90'll. 

llX 

llX 

I.E(a~NU - FI.OW mOM GI!f;EN HlVER. FG = 900' 

I'.l :.(,fNI\IIIO II, I!> ~ta) I() ~;KC Willt lX(:rSS 10 srATlIE AND lAeow, AI UlfrlRUlf nx[O m~"Dr'5 

o ~,!.I.N"llIU n. flU. I lOW [0 IhenMI\ P!I'U.lNE. No.4 AS 1"1)([0 O(MANU. 

'" 
'V 

:.Ll Nllmo c. ';KC :WO'; P[IIK DAY m:nt:ll 'III AND '11/0 K[NI'$ CONlnAcr IIIAOUNI or ~.62 M"O. 

~nNAlllo U, :;KI: 7mo I'LAK IM.Y ll[rlCI1 WI AND '11/0 KlNI'$ ~ONIRACI "MOLIN I or 4.6:1 MGO 

1.I·:<a~NIl - FI.OW 1"lm!! SI~ATTI.E, FG = 610' 

"" 
V' 

!iLl "11\1110 ~. I\U. fLOW 10 IJ\COMI\ IllJEFLArs (fG ... 595' TO 265'). 

:,crNAIIIO r, 1 ~ "mo 10 SKC AND f.XCESS 10 TACOMA "OErLAIS. 

I I 

10 20 

llX 

Tldeflets FG-26S'll. 

I I 

30 

FLOW 
ALL TO TIDE FLATS 

(SCENARIO E) 

FROM SEATTLE FG=610 
"V 

FEET (MGD) 
W/ 15 MGD TO 

(SCENARIO F) 
SKC 

I 

40 
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EXHIBIT K -5a 

KCWD #111 PIPELINE #5 
NODE Zl1, ELEVATION=450 FEET 

900 

'c:; 
'c:; 

is I::. 
<> 

<> 
<> 

800 -

~ 
LB(:r~ND - I'LOW f'IWM GHEEN RIVER. FG = DOO' 

I-J :,.1.1 NN/ln A. I!. Ut;[) TO !;I(,C '1'11111 lxtrss 10 S(AtHE AND lACO,"," AI lllFflRENI fIX[D tau-orc; 

o :,I.INAIlIIl n.,,1.1 flOW ro 'AemA" I'TI'UINE. "'('1,4 liS flx[D 1)[1011\1'110. o 
700 - "" !'crNARlfJ I;. <;I<l: 2(1(1'; 1'l"IIK !lAY nr.nCiI WI AND w/O K[NI'$ CONlI/ACT AMOUNT or <1.62 Mf-D. o 

'V SC!.N"!lIO 0, :;Kt, 7070 1'1.111< OM or.ncil wI AND WID K(NI'$ C:ONIRACr AMOUNT Of 4.62 MGD o 

I.EGENIl - FI.OW 1·'lmM SEATTLE. FG = 610' 

"" 
V' 

~CrNllfllf) r. AU. flClW TO !ACOM" TlntrlArs (rG ~ 595' TO 1.65'). 

~,<.fNAIIl() r, I!; 1.11:0 10 SI(C AND f.)(Ctss 10 TACOMA TlDErLhrs. 

600 lJ _______________________ ~ 

500 -

400 J J J I 

o 20 40 60 80 

FLOW FROM GREEN RrvER FG=900 FEET (MGD) 
15 MGD <> PIPELINE #4 ONLY I::. 2005 'c:; 2( 
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EXHIBIT K-5b 

KCWD #111 PIPELINE #5 
NODE Z12, ELEVATION=4-50 FEET 

700 

650 -

600 1Tldeflats FG -S94),' Maximum Grade 

550 

500 -

450 -

400 -

350 -

300 

o 

A 

11K 

11K 

LEGEND - !'LOW FIlUM GlmEN IUVER. FG = 900' 

I.J 

,) 

"" 
" 

~,(.rNl\llIO A. I!, M(.lI In :;KI; Willi lxCrSs 10 Sf.ATlll AND lACOMA Al OIHlRf:Nf FIXED UIMD['S 

:,CLNlll~l() fI, /11.1 rLOW III IIII'I')MA I'II'tUNE NoA AS nx[O Of:MAND. 

!;CI'NAllllI C, <:1«; :?(lO~, I'[AK !lAY Or.rlCH wi AND w/o KEN!'::; CON11?ACr AMOUNr or 4.62 1.1(";0. 

:),:I.NI\IWI U, :a<c :m~() I'U\K l)"~ OlnCIl wi AND w/O K[NI'::; CONUlAC! AMOUN! or 4.61 !AGO 

LE(;ENIJ - I"LOW FIlUM SEATTI.I~, F'G = GIO' 

L:::.. S\.[NIIWO 1:. AU. flOW 10 fACOM" TII1ErlATS (FG ~ 595' TO 265'), 

" ',.{.rNfIIllO r. It. MGO TO SKC AND [xeE.S5 ro MeOMI\. tIOErI.ATS. 

-. 1 

10 20 

1 

Minimum Grade 

11K 

Tldetlats FG-26S' A 

"I 

30 

FLOW 
FLOW TO TIDEFLATS 

FROM SEATTLE FG=610 

" 
FEET (MGD) 

W/ 15 MGD TO SKC 

SCENARIO E SCENARIO F 

40 
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Eo! 820 -
li:1 
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780 -
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700 -
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~ 660 -

640 -
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EXHIBIT K-6a 

TACOMA TIDEFLATS PIPELINE 
NODE Z28, ELEVATION=50 FEET 

!lI 
o '" 

o 
v 

v 

LEI;I;:NIl - FLOW I,'I!OM Im~;EN HlVER, I'G = 000' 

o 

o 

f:J ~CrN"WIl II. l!-o I,m[) Tn SKC WHit EXCesS 10 S[MlIf. .... NO TACOMA Al OIFrlRENI flXEO (;RAOf' 

o :,CI.Nllf'IlJ n. 111.1. !"I.OW to (flCOM!'1 f'II'LtINl No 4 AS .-\)((0 OI).lAN!). 

oC!o. :,UNAI/!O L, -;1<(; lUll'i 1'1:,\1{ nAY n[rlt:H wi AND w/O KEN!':; C()NlIMCr flMOUNI or U,2 1.1(;0. 

'V 5Cf.NIIIlIO D, :oK\: ;>010 I'E;AK PAY DEm;11 WI AND w/O k[Nf'S C;ONllu,cr AI,IOUNr or 4.62 MGf 

U:t:I~NU - VI,OW I"IWM SI~A'I"I'LE. F'G 610' 

'" ',qW,I/IO l:, "II. nuw '10 '''COMA rlll£nArS (n .. ., 595' TO 265'), 

v ;,erNr,';'o r, I!, t.lG[) ro SKC !\NO [XCLSS 10 TACOMA 110ErlMS. 

I I 

20 
I 1 

40 
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o 

'" 

o 

60 

FLOW FROM GREEN RIVER FG=900 FEET (MGD) 
(SCENARIOS A; B, C AND D) 

I 

#5 

o o 

o 

80 
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EXHIBIT K-6b 

TACOMA TIDEFLATS PIPELINE #5 

Tldeflats FG-590'", 

10 

NODE Z2B, ELEVATION=50 FEET 

LE(:J~ND - FLOW FHOM GHI~EN RIVER. FG = 900' 

[:.1 '.crNflWI) fl. I~, M(,U In ~;Kt: WHIr Excrss 10 S(Anlf. AND '''COMA ,,1 OlffLRf.NI fixED GltAO[S 

o :,ctNllflUJ n. ,,1.1. rlOW In IM'OM" PIPUIN[ No.4 AS nXCD OJ;Mll.NO, 

L"o. ',1.1 NAIlIO Co, ';I<C ?1'II'i 1'[III~ PAY I)OICH wi AND w/o KEN!':; (;ONIIIACr AMOUNT or ".(;2 MGO. 

'V :'CLNo\IIIO D, :;KC 71!:ttl I'LflK lillY lllru;n WI AND w/o K[NJ'S C;ONIRAcr 1I1.40UNI or 4.61 t.lCO. 

1.I·:<:J~NIl - ,,!.Ow FlWM S"A'I''I'I.E. FG = 610' 

'" 
v 

" '" 

<,crNllwn r. 111.1. rLOW In 'ACOM" rlllI:nATS (rG ... ~95' TO :<'1';5'). 

:,t.rNAWO r, 1:, w;o 10 SKe AND [Xt.[SS 10 1I\COMA 1iOEfLAIS 

" '" 

" 
Tldeflats FG-265' '" 

20 30 

FLOW FROM SEATTLE FG=610 FEET (MGD) 
ALL TO TIDEFLATS " W/ 15 MGD TO SKC 

(SCENARIO E) .(SCENARIO F) 

40 
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EXHIBIT K-7 

FLOW CONTROL VALVE PIPELINE 
NODE Z07, ELEVATION=490 FEET 

!! <> v v 
<> 

<> 

II o 

LElmNU - now FIlUM GHEEN mVER, FG = 900' 

CJ 

() 

'" 
'" 

::'l.rNflWO II, ,~ "'GO If) SKe.; WitH EXCESS 10 SCATIlE AND !ACOMA III otfrlRENI nXED GAAPES 

~,CI.Nllml) n. AU. flOW If) II\Cr}~1\ i'1I'CliNE. No.4 liS fiXED Of.MflNO. 

~.(.nlflllIO L. <;1(1; :wor. ITIII': III\Y m:nCH wi ANO W/o I([N"~; CONlIlI\Cr "MOUNt or 4,62 M(:O 

~;cr.NAllIO IJ, :;1«(. 7U:m I'lllt< OAY ll[rlCIl wi AND W/o KtNI'S GONfRAt.1 AMOUNr or 4.62 MGO 

W(;ENIl - FI.OW 1,'IHlM SEATTLE, FG = (;10' 
6. 

v 

~:'crNI\IlI(l t.:. AU. now 10 IflCOM" IlLlEfLArS (FG ... 595' 10 265'). 

::ocrNAlllO r. ,~, MI>O 10 SKC AND EXCESS TO TACOMA TIOEfLAfS. 
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60 

FLOW FROM GREEN RIVER FG=900 FEET (MGD) 
(SCENARIOS A, B, C AND D) 
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EXHIBIT K-8 

TACOMA PIPELINE #4 PIPELINE 
NODE Z35, ELEVATION=305 FEET 

ICI 
o 

t:.. 

o 

v v 

I.Et:Jo:NIl - I'I.()W FIlUM GIH~EN IUVEIl. FG = DOO' 

o 

o 

1.1 ~,UNflllIl) fI, .~. M{;l1 Tn :;KC Willi f.XCr~S HI S(A1Il[ "Nil 'ACOMA III OIFrlR[NI IIXEO t;lUI(l['i 

<.) :,'.LNflHIO fl. AU. 1LOW In IflCI)t.!fI I'II'UINE. No.4 AS n)«(O O[t.lANLI 

6 :,cfNAHIO C, <;1<<': ?0I1'> "[AK nAY ()[ntll wI AND w/O '(EN I':> CONHlAcr AMOUNT or 4.62 MCO. 

V' 5CLNflll10 U. ~~KC 7070 l'[fI!< (MY DEntlT wi AND wID KlNI'S ~ONHu.cr AMOUNT OF 4.61 MGD 

I.~;(:ENII - H.()W FHOM SEAT1U:. FG = 610' 

" ~,LI NII.Il10 C, 111.1. I'U)W 10 '''COM'' 111It:flAiS (FG ~ 59r,' TO ?6~·) 

v :,LrNNIIO r, l~i IoU;!) 10 !'iKe fiNO [lO.CE<;S 10 lf1COMA HOErLATS. 

I I I I -I 

20 40 
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o 
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o 

60 

FLOW FROM GREEN RIVER FG=9.00 FEET (MGD) 
(SCENARIOS A, B, C AND D) 
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